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SUMMARY
1. The average life of farm machines on Iowa farms varies 
from 10.6 years for the combined harvester-thresher to 
30 years for the wagon.
2. The life of. individual machines varies much from the
* average. The life of 100 binders selected at random.
varied from 5 to 47 years, while the average of all was 
24 years.
3. The average annual service of farm machines in days of 
use per year is surprisingly low, varying from 3.4 days 
for the broadcast seeder to 37.4 days for the wagon. Ex­
cluding the tractor, truck and windmill from considera­
tion, the average use for all machines was 11.1 days per 
year.
4. The life of farm machines is not greatly influenced by 
the annual days of use. This may be explained by the 
low annual use for all machines under usual conditions.
5. The life of farm machines is not materially influenced 
by housing as practiced by Iowa farmers.
6. The average annual cost of repairs of farm machines, 
not including motors, varies from 0.6 percent of the first 
cost for the grain drill to 3.4 percent for the tractor plow 
and 5.4 percent for the farm trailer.
7. Depreciation and interest charges when combined is the 
largest item of annual farm machine service cost, vary­
ing from 6.5 percent of the first cost for the farm wagon 
to 12 percent for the combine. Obsolescence has an im­
portant influence on depreciation and affects some ma­
chines more than others.
8. The average annual cdst of service in percent of first 
cost for farm machines, not including motors, varies 
from 9.7 percent for grain drills to 16.5 percent for the 
combined harvester-thresher. The average for all ma­
chines is 12 percent.
9. The cost of service per day varies from 55 cents for the 
smoothing harrow of a conventional size to $7.90 for the 
corn picker.
10. The two ways of effectively reducing the cost of farm 
machine service is to extend the life by good manage­
ment and repair and to increase the number of days of 
service per year. Where the situation permits, the num­
ber of days of service or use may be increased by co­
operative ownership or by custom work.
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Life, Service and the Cost of Service 
of Farm Machines on 400 
Iowa Farms1
By J. Brownlee Davidson and S. M ilton Henderson
That farmers of Iowa make an extensive use of farm 
machines is indicated by the 16th Census of the United States 
which gives the value of farm implements and machinery on 
Iowa farms, April 1, 1940, as $242,047,158. This is about 
one-twelfth of the total for the United States and represents 
an investment of $1,134 for each Iowa farm. Under these 
circumstances it is recognized that the use of farm machines 
occupies an important role in the agricultural practices of 
the state. Farm machines not only give the farm workers 
control over large units of power, thus making possible large 
individual productive capacity, but they also make farm 
labor less arduous. For these reasons the cost of farm- 
machine service or use as discussed in this bulletin should 
be of general interest.
SOURCE OF INFORMATION
The information reported in this bulletin for the most 
part was obtained directly from Iowa farmers through 
the cooperation of the Iowa Agricultural Extension Service. 
The county agents of the state were requested to furnish a 
list of farmers who were in a position to give accurate in­
formation concerning their own farm machine equipment 
and who would be willing to cooperate in carrying out the 
investigation. The questionnaires sent to these farmers had 
to be quite extended and required considerable time on the 
part of the cooperators to supply and record the information 
asked for. The authors are very appreciative of the valuable
i A number of investigations of the life and service of farm machines have 
been made at Iowa State College. In 1929 a joint. ” u l K f
cultural and Engineering Experiment Stations wajS issued, P g _  260—
=5 s«S  3 Fiœ rlS I t ? «of bringing the information on the subject up-to-date and putting u 
readily estimating the cost of farm machine service.
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assistance rendered by those who have cooperated by making 
reports on farm machine equipment.
The data reported in this bulletin were obtained from 
400 conjplete records received from farmers quite uniformly 
distributed over the state. It is probable that the information 
obtained in the'manner described is from the records of a 
group of farmers who manage their machines with more 
than average efficiency, and it should be accepted with this 
understanding, although there is no way of determining to 
what extent it may differ, if at all, from the average ex­
perience of all farmers.
GENERAL INFORMATION RELATIVE TO FARMS
The average size and type of the farms from which the 
information was obtained is set forth in table 1.
It may be noted that the average present value of farm 
machines for the farms included in the investigation was 
$1,403.56 as against an average of $1,134 as reported in the 
16th Census for all of the farms of .Iowa. This difference 
can be explained, in part at least, by the inclusion in the 
census enumeration of farms many small tracts of land.
TABLE 1. GENERAL INFORMATION CONCERNING THE FARMS INCLUDED  
___ ____________  IN THE INVESTIGATION
Average size of farm................
Average number of crop acres.......... 185 4
Average new cost of machinery.. . .
Average present value of machinery..........
Percentage of farms owned.............. ..........$1403.60
Average length of tenure on present farm.
Average number of men hired................
Average number of horses per farm ... 
Percent of farms having tractor.... 888
Average estimated number of crop acres which 
be handled with present power........
could
SCOPE OF THE INVESTIGATION
Twenty-seven of the farm machines generally found in 
the machinery inventory of Iowa farms were included in 
the investigation, together with the tractor, truck and 
windmill. The latter may be looked upon as prime movers 
supplying energy for the operation of farm machines. The 
percentages of farmers owning the various machines varied 
from 11.8 owning sweep rakes to 98.5 owning disk harrows.
4
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A summary of the information secured in the investigation 
is given in the form of averages in table 2.
LIFE OF FARM MACHINES
The average life of the various farm machines as reported 
in table 2^  was obtained by averaging the sum of the age 
of the machines and the estimated additional life as reported 
by owners. The average life of farm machines, exclusive of 
the tractor, truck and windmill, varied from 10.5 years for 
the combine to 29.9 years for the wagon. The fact that the 
combined harvester-thresher, as designed for Iowa condi­
tions, is a comparatively new machine, may account for its 
reported short life.
The average life of the various machines included in 
this investigation indicated that farm machines are now more 
durable, that is, are lasting longer, than indicated by former 
investigations. This can be accounted for by the use of 
better materials in the more recent machines together with 
better design, more adequate lubrication and more effective 
provision for repair.
It was revealed in the investigation that the life of farm 
machines varied widely. Although the average life of a 
grain binder was found to be 24 years, the life of individual 
machines varies from 5 to 47 years.
In earlier surveys2 special consideration was given to the 
life of machines which had been worn out and whose com­
plete life history could be determined. In general the average 
life of such machines was shorter than the estimated life of 
machines in use. There was some evidence to indicate that 
these worn out machines were not average machines, and 
the data obtained included a larger proportion than normal 
of short-lived, undeveloped machines. The average life of 
farm machines as reported in table 2 coincides closely with 
the average life of farm machines reported from surveys 
made in other states.3 As a means of roughly checking the 
data, a study has been made of the age of machines for
2 H  Lew Wallace. Life, service and cost of service of farm machinery. Ia. Agr. 
Exp. Sta., BuL 260. 1929.8Butz, E. L. and Lloyd, O. G. The cost of using farm machinery in Indiana. 
Ind. Agr. Exp. Sta., Bui. 437. 1939.
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which manufacturers are called upon to furnish repairs. A 
brief study also has been made of the farm machine inven­
tories of the members of the Iowa Farm Business Associa­
tions as a means of checking the data obtained from the 
investigation reported in this bulletin.
MORTALITY CHARACTERISTICS OF FARM MACHINES
Owing to the wide variation in the life of farm machines 
and the similarity to the tenure of human life, it is possible 
to present these mortality characteristics in graphic form, 
similar to that used in connection with life insurance. The 
grain binder, because it is a machine which has been highly
4 The authors wish to express appreciation to Mr. Harold Boyle, pirector of 
Economic Research, International Harvester Co., for information furnished con- 
cerning the cost of repairs and age of machines for which repairs are being 
furnished in one section of Iowa.
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developed for many years, was selected to illustrate this 
similarity.
The data from which the graphs were plotted in fig. 1 
were obtained from the records of 100 machines selected at 
random. It is to be noted that when new, the average or 
expected life at retirement of the entire group of machines 
was 24 years. As the age of the group grew, some of the 
machines became unservicable, but the average expected 
age or probable life of those still in service, or the survivors, 
became greater. Thus after 10 years, 61 of the 100 in the 
original group were still servicable and were expected to last 
an average period of 18 years more, making an average life 
for the surviving group 28 years. The last survivor lasted 
47 years.
INFLUENCE OF HOUSING UPON LIFE
The cooperating owners of farm machines were àsked to 
indicate their practice in housing the various machines. It 
is frequently stated by persons not having accurate informa­
tion that the life of farm machines could be greatly extended 
if the owners would furnish adequate protection to the 
machine from the injurious effects of the weather. A special 
study was made of the influence of housing upon the life 
of three machines, the tractor plow, the mower and the 
manure spreader. One hundred records of each machine
Pig. 2. A  satisfactory type of farm machine shed. This shed has 
masonry walls, and one end is enclosed for a shop. It  is larger than 
needed on most farms.
8
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were selected at random, one-half of which were housed 
and one-half not housed. These records indicated that hous­
ing as practiced by the Owners of the machines did not have 
a pronounced influence upon the life" of the machines.
Casual observation of the housing of farm machines in­
dicates that housing may afford a widely varying amount 
of protection. In many instances storage under a leaky roof 
or where the machines may be used as a roost for poultry 
may be more harmful than exposure to the weather.
Painting at regular intervals as needed was suggested by 
some owners as fully meeting the requirement of housing. 
Spraying with oil such as waste oil from the tractor or 
automobile has been shown to offer much protection to 
machines, particularly those made of metal.
It may be clear that housing has some beneficial influ­
ence in reducing the cost of repairs, but since the cost of 
repairs is affected so greatly by other causes, the influence 
of housing is more or less indeterminate.
It has been generally recognized that housing of the right 
kind has a very definite influence upon the appearance of 
the machine and thus affects the pride of ownership.
OBSOLESCENCE
The fact that owners of the older machines did not so 
definitely relate the life of these machines to annual use, 
would indicate that obsolescence was a more important fac­
tor in determining the life of most farm machines than use. 
This was particularly true of the older type of tractors. The 
development of new machines such as the general purpose 
tractor ¿nd its machine' equipment, specially adapted for 
corn production, has been an important influence in making 
not only other types of tractors obsolete but also the farm 
machines used with other sources of power.
REPAIRS
In the investigation the cooperators were asked to report 
not only the average annual cost of the repairs during the 
life of the machine but also the cost of repairs for the past 
year. From these data the average annual cost of repairs 
during the life of the machine in a percentage of first cost
9
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was calculated. The information thus secured was used in 
estimating the repair costs on machines purchased at present 
current prices.
The cost of repairs as reported by cooperators varied 
widely, but this was expected from the results secured in 
former studies. Certain machines having parts subject to 
rapid wear require frequent sharpening or replacement. This 
is true of plows, cultivators and mowers. In most instances 
the annual cost of repairs for such machines increased with 
the years of service. The newer machines had a lower an­
nual cost of repairs which no doubt was due in part to the 
improvement in materials or additional provision for ad­
justment. •
A significant development of the past-quarter of a century 
has been the improvement of the materials used in the manu­
facture of -farm machines. Not only has the quality of cast 
iron, malleable iron and steel been improved, but new alloys 
and methods of heat treatment have come into use, greatly 
improving the uniformity, strength, hardness and other de­
sirable qualities.
ANNUAL SERVICE
The average annual service or use in days for each ma­
chine as reported in table 2 was obtained directly from the 
reports of individual owners. The day appears to be the 
most appropriate unit in which to report use. The average 
working day for field work on Iowa farms varies from 8 
to 10 hours with perhaps about a 9-hour average.
A notable characteristic of the use of farm machines is 
the' limited annual use. Of the 27 machines included in the 
investigation, exclusive of the tractor, truck and windmill, 
only 11 were used more than 10 days and 3 more than 20 
days per year. The limited annual use at once indicates an 
economic problem related to the cost of farm machines. The 
average annual use of the 27 machines included in table 2 
was 11.1 days.
THE INFLUENCE OF USE UPON LIFE
Since the total annual use of a farm machine has more 
influence on the unit cost of service of the machine than
10
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any other factor, it is important to determine the influence 
of use on life of the machine. A study of the relation of 
annual use to life indicated that use has very little influ­
ence on the life of most farm machines. This is as might be 
expected for those machines used less than 10 days per year. 
A special study was made of tractors, wagons and manure 
spreaders all of which have relatively high annual use com­
pared with other farm machines. Although there appeared 
to be a definite relationship between annual use and life it 
was not possible to reduce the relationship to a specific 
statement. In the case of tractors the owners of new tractors 
felt that the use would have an influence on the life of a 
tractor. In the case of the older tractors, their owners did 
not definitely relate the annual use with life.
INFLUENCE OF USE ON REPAIRS 
Since farm machines have parts subject to wear and break­
age it would appear that the annual cost of repairs would 
be related directly to the annual use. A study of the cost 
of repairs indicates that while there is a relationship between 
use and the annual cost of repairs, the relationship is not as 
definite as might be expected. This can be explained only 
by the limited use made of most farm machines.
LIFE OF ELECTRIC MOTORS 
An investigation of the life and use of electric motors 
was conducted by Truman E. Hienton previous to 1937 
and was presented in a report of that date. This investiga­
tion covered all of the sizes of electric motors found on 
the farms studied, together with a number of machines 
operated with electric power. A brief summary of the data 
related to four sizes of electric motors is given in table 3.
TABLE 3. LIFE. USE AND REPAIRS OF FOUR SIZES OF ELECTRIC MOTORS*
Size 
H. P.
Estimated 
total life 
years
Cost
new
$
Days 
used per 
year
Cost of repairs
Annual
cost
$
Percent 
cost new
14 24 18.00 31 .30
O
Vz 30 44.00 47 .45 1
1 30 64.00 43 .33 0.5
5 30 175.00 14 .18 0.1
*Hienton, Truman E. Depreciation of farm electric equipment. Unpublished 
thesis. Library, Iowa State College, Ames, Iowa. 1937.
11
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COST OF SERVICE OF FARM MACHINES
With the aid of data obtained from the investigations 
pertaining to life, annual cost of repairs and annual use, a 
working table of unit costs of farm machine service has 
been prepared based upon current retail prices for farm 
machines. The annual cost of use is assumed to be made up 
of the following items or charges: annual depreciation, 
interest, repairs, housing, insurance and taxes. The methods 
used in computing each of these items are explained in the 
following pages.
It is to be noted that the estimated costs are for average 
conditions and may be modified greatly by management. 
In using the table a modification of the average estimated 
cost may be made to meet specific conditions.
AVERAGE RETAIL PRICE OF FARM MACHINES (Table 4) 
In order to prepare a table of current costs for the service 
of farm machines, it was desired to use as a basis of estimates 
the present retail cost of the various machines.
It is not intended that the schedule of prices is applicable 
for all conditions in Iowa. For the most part the prices 
given are for first class machines. The prices have been 
checked by several dealers in the state and approved as 
good average prices.
METHODS OF ESTIMATING DEPRECIATION 
One of the largest items in the annual cost of a farm 
machine is the annual depreciation or decline in value from 
year to year. There are several plans for estimating the 
amount of depreciation for any one year. h(
The method of estimating depreciation used in this bulletin 
is the “ present worth plan” similar to that generally used 
by corporations operating public service utilities. This 
method provides for the determination of a sum of money 
which if set aside annually and allowed to bear interest at 
a specified rate, will accumulate a sufficient total sum at 
the end of the life of the property or machine to replace it, 
or return full investment in the machine. This means that 
the depreciation and interest charges on the investment are 
combined into one annual item which remains constant
12
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TABLE 4. 1941 PRICES OP FARM MACHINES USED IN ESTIMATING
ANNUAL AND DAILY COST OF SERVICE
1. Tractor plow ..........
2. Disk harrow . . . . . .
3. Spike tooth harrow.
4. Spring tooth harrow
5. Broadcast seeder ..
6. Grain drill ..............
7. Corn planter ........
8. 1-row cultivator . . .
9. Tractór cultivator .
10. Rotary hoe ..............
11. Mower .....................
12. Hay rake ...............
13. Sweep rake . . . . . . .
14. Side delivery rake..
15. Hay loader ...........
16. Grain binder ..........
17. Corn binder ............
18. Combine .........
19. Corn picker . .........
20. Feed grinder ..........
21. Ensilage cutter
22. Manure spreader ..
23. Tractor ...................
24. Truck ......................
25. Wagon ...................
26. Trailer ......................
27. Portable elevator ..
28. Windmill ............,
.2 bottom, 14 inch.....................
.10 ft. single, 16-in. disks...........
,4 section, 18 foot.........................
, 10 4^ foot .................................. ..
End gate type .............
10J4 ft., 18 7-in. disks...............
.2 row, horse drawn ...........
,6 shovel, balance frame, riding.| 
.2 row, 12 shovel........................
7 ft., steel wheel, horse drawn..
6 foot, horse drawn...................
12 foot, self-dump .. .- ¿ 0 % ........
Mounted on wheels, hand lift..
3 bar, 10 foot ........................... .
Cylinder type, without tongue
truck . . . . . V, . . . . .
8 foot, tractor drawn. .............
Complete with tongue _truck
and bundle carrier...............
5 foot ............................................
2 row mounted or pull type ... 
Hammer mill with blower and
collector ..................................
14 inch ................. .......................
70 bushel, 4-wheel truck............
General purpose (2 p low )........
1J4 ton chassis, dual rear wheels 
Steel wheel gear with b o x . . . .
4 wheel chassis, pneumatic
tires .............
32 foot, less horse power..........
8 foot wheel, 30 foot tower. . . .
$ 110.00
85.00
50.00
55.00
28.00 
210.00
85.00
55.00 
120.00 
100.00 
100.00
55.00
60.00 
120.00
135.00
270.00
250.00
650.00
750.00
150.00
325.00
170.00
850.00
950.00
120.00
100.00
275.00
80.00
throughout the life of the machine. The depreciation charge 
is small during the early years of the life of the machine 
and larger during the later years. The interest charges are 
larger at first and smaller later. This is as it should be, 
for to the owner who expects to continue in business, a 
machine which has been used but a limited amount, say a 
few years, and not affected especially by obsolescence, is 
probably almost as valuable as a new machine.
The annual depreciation and interest charges in this 
method are obtained from condition tables. Such a table is 
found in a number of manuals.5
8 Condition Per Cent Tables. Iowa Eng. Exp. Sta., Bui. 70. 1924.
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Fig. 3. Graphs illustrating rate of depreciation on farm machines 
as obtained by three methods of estimate.
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It is customary in estimating the annual cost of the use 
of equipment to include interest on the investment. The 
interest on the investment throughout the life of the machines 
has been computed at the rate of 5 percent. At the present 
time the interest on short-term loans such as those made in 
connection with the purchase of farm machines is usually 
a higher rate, but on the other hand the prevailing* rate for 
farm loans is less. Since the charges are based more on the 
value of the use of money to the farmer than interest rates 
on short-term loans, the 5-percent rate appears to, be justified.
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In the “ present worth” or “ compound interest method” 
of calculating depreciation used in this bulletin the annual 
depreciation added to the annual interest charge for each 
year is a constant sum. Thus, for a machine costing $100, 
and having a probable life of 20 years, the value of the 
machine at the end of the first year will be $96.98, and 
the depreciation will be the difference between this amount 
and $100, or $3.02. This depreciation when added to the 
interest on $100 at 5 percent for 1 year will give $8.02, the 
sum of the depreciation and interest. This combined sum 
for interest and depreciation remains constant throughout 
the life of the machine; thus the depreciation during the 
eleventh year is $5.17 while the interest on $57.04, the value 
of the machine at the beginning of the eleventh year, is $2.85, 
making a total of $8.02 as before.
The annual cost of depreciation and interest estimated in 
the way described varied from 6:3 percent for the windmill 
which has the extended life of 32 years to 12 percent for 
the combine which has a life of 11 years. In only two in­
stances did the annual cost of depreciation and interest 
exceed 10 percent.
REPAIRS
The annual cost of repairs was estimated by using as a 
percent rate, the first 1/2 percent above the actual repair 
cost in percentage as shown in table 2. This method of 
estimation seems fully justified with the majority of farm 
machines which are used but a few days each year. Although 
the annual cost of repairs varies some with use it is usually 
less than the other annual charges. In only four instances 
did the cost of repairs exceed the 2 percent allowed for 
housing, insurance and taxes, and in every instance the cost 
of repairs was much less than depreciation and interest.
COST OF HOUSING
The results of the investigation indicated that a large 
investment in housing may not be fully justified, but on 
the other hand a reasonable provision for housing is recog­
nized as sound economy. There is a distinct relationship 
between housing and effective farm management which is 
easily recognized.
15
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Fig. 4. A simple farm machine shed with doors.
In estimating' the cost of housing farm machines some 
assumptions based upon practice were made. Often farm 
machines are stored in farm buildings where surplus space 
is available. A storage building providing about 1,200 
square feet of floor area and costing $300 appears from 
practice to be a reasonable investment for storing $1,500 
worth of machines. This represents an additional invest­
ment of 20 percent of the value of the machines. If such a 
building will last 33 years and interest is figured at 5 
percent and provision is made for maintenance, insurance 
and taxes, the annual cost of housing will be $21 or 1.4 
percent of the first cost of the machines housed.
INSURANCE AND TAXES
The usual insurance rate on farm machines is about $3 
per $100 of insurance for a 5-year period or 60 cents per 
year. If insurance is carried on 2/3 of the actual value, 
which value should average one-half of the first cost through­
out the life of the machine, the expenditure for insurance 
will be 20 cents per $1C0 or 0.2 percent of first cost. It is 
recognized that the owner in this case carries a part of the 
risk.
In estimating taxes a rate of 13 mills was used on a 
taxable value of 60 percent of the actual value which as 
explained should average one-half the first cost throughout
16
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the life of the machine. On this assumption the annual tax 
expense will be 0.4 percent of first cost. It is observed 
that it is quite customary not to assess farm machines 
after a few years of use. In some counties it has been a 
practice not to assess machines over 5 years old.'
The total cost of housing (1.4 percent), insurance (0.2 
percent) and taxes (0.4 percent) under the conditions ex­
plained will be 2 percent^ and this rate was used in estimating 
cost of farm machinery services as set forth in table 5.
TOTAL ANNUAL COST
The total annual cost of machine service is given as a 
percentage of the first cost and in dollars and cents. The 
percentage for all machines is 12 percent. In other words 
it costs as an average $12 annualy to own a machine that 
costs $100 new.
DAYS OF SERVICE AND COST PER DAY
The average days of ' annual use used in estimating daily 
cost of machine service were obtained from table 2 and 
represent the use reported by owners. *The daily cost was 
obtained by dividing the total annual cost by the annual 
number of days of service.
HOW THE COST OF FARM MACHINE SERVICE 
MAY BE REDUCED
The average annual cost of farm machine service is set 
forth in table 5 as a percent of the first cost. This figure 
is a useful one in estimating in a general way the cost of 
using farm machines. It should be emphasized that the 
estimates of cost given are based upon the average condi­
tions revealed by the investigation. It was also revealed 
that costs varied widely. It is the part of good management 
to reduce costs below the average. It is easily recognized 
that the two most effective ways to reduce the cost of farm 
machines per day, which is so largely dependent upon over­
head or fixed charges, is first to extend the life of the 
machine and second to extend the use of the machine in 
the number of days service per year. If the life of a farm 
machine can be extended from 15 to 30 years the cost is
17
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